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Wrought Steel Products Sectional Committee, MTD 4

FOREWORD This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Wrought Steel Products Sectional Committee had been approved by the Metallurgical Engineering Division Council. This standard has been prepared to provide cold rolled steel sheets and coils of higher strength intended for application where parts are to be fabricated requiring better formability~than is provided by normal cold rolled steel sheets. It is suitable for applications where the surface is of prime importance. Because of the combination of higher strength and improved formability, it is possible to obtain savings in.mass alongwith better weldability. In t e preparation sta t!dards: of this standard, necessary assistance has been derived from the following overseas

a) IS0 DIS 13887 : 1996 `Gold reduced steel sheets of high strength with improved formability', and b) JIS G 3135 : 1986 `Gold rolled, high strength steel sheets with improved formability for automobile structural uses'. An Annex A has been included for the guidance for the information to be supplied by the purchaser. This standard does not cover the cold rolled steel sheets designated as ordinary quality or drawing qualities covered in IS 513 : 1994 `Gold rolled low carbon steel sheets and strips (third revision)`. For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 `Rules for rounding off numerical values (revised).' The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.
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Indian Standard

LOWCARBONHIGHSTRENGTHCOLD ROLLEDSTEELSHEETSANDCOILSFOR
COLD FORMING 1 SCOPE 1.1 This standard covers the requirements of cold rolled steel sheets and coils of higher strength intended for applications where parts are to be fabricated requiring better formability than is provided by normal cold rolled steel sheets. It covers sheets and coils upto 4 mm thick.

SPECIFICATION
3.3 Cold Rolled Steel Sheet A product obtained from hot rolled descaled steel sheet by cold rolling to the required thickness followed by annealing to recrystallize the grain structure. 4 GENERAL ItiFORMATION 4.1 Skin Pass A light cold rolling of cold rolled steel sheet. The purposes of skin passing are one or more of the following: a) b) c) to minimize the appearance of coil breaks; to obtain the required surface finish suitable for ordinary decorative painting; and to control the shape.

1.2 This product is normally suitable for welding if appropriate welding conditions are selected. 2 REFERENCES The Indian Standards listed below are necessary adjuncts to this standard: IS No. 228 1599 : 1985 1608 : 1995 1956 (Part 4) 1975 8910 : 1978 Title Method for chemical analysis of steel Method for bend. test (second revision) Mechanical testing of metals Tensile testing (second revision) Glossary of terms relating to iron and steel: Part 4 Steel sheet and strip (first revision) General technical delivery requirements for steel and steel products

Some increase in hardness and some loss of ductility will result from skin passing. 4.2 Oiling As a deterrent to rusting,~a coating of oil is usually applied to cold rolled steel sheet but sheet may be furnished not oiled if required. The oil is not intended as a drawing or forming lubricant and should be easily removable with degreasing chemiCalS.

3 TERMINOLOGY For the purposes of this standard, the following defiiitions shall apply. 3.1 Microalloying Elements Elements, such as niobium, vanadium and titanium, added singly or in combination to obtain higher strength levels combined with better formability, weldability and toughness as compared with non-alloyed steel produced to equivalent strength levels. 3.2 Coil A rolled flat strip product which is wound into regularly superimposed laps so as to form a coil with almost flat side. 1

5 SUPPLY OF MATERIAL 5.1 General requirements relating to the supply of cold rolled steel sheets and coils shall conform to IS 8910. 5.2 It is desirable that cold rolled steel sheet be identified for fabrication by the intended application, which shall be compatible with the grade specified. 6 MANUFACTURE 6.1 The processes used in making the steel and in manufacturing cold rolled steel sheet and coils are left to the discretion of the manufacturer. 6.2 The steel shall be of killed quality having fine grain structure.

IS 14491:1997 7 CHEMICAL COMPOSITION 7.1 Ladle Analysis Ladle analysis of the material when carried out either by the method specified in the relevant parts of IS 228 or any other established instrumental/chemical method shall be as given in Table 1. In case of dispute, the procedure given in IS 228 and its relevant parts shall be referee method. However, where the method is not given in IS 228 or its relevant parts, the referee method shall be as agreed to between the purchaser and the manufacturer. Table 1 Chemical Composition (C2uuse.s 7.1 and 7.2)
Grade Constituen& Percent

8.1.1 Tensile test samples shall be taken transverse to the direction of rolling, but for strips below 150 mm width, longitudinal test pieces may be taken. 8.2 Tensile Test The tensile test shall be carried out in accordance with IS 1608, on a test specimen having a gauge length of 50 mm and width 12.5 mm or 80 mm amidwidth 20 mm. The tensile strength, yield stress and percentage elongation shall be as given in Table 3. 8.2.1 Should a test piece break outside the middle half of its gauge lenith and the percentage elongation obtained is less than that specified, the test may be discarded at the option of the manufacturer and another test made from the sample selected representing the same cast and batch.
'

f
260Y 3OOY 34OY 380Y 420Y 49OY 55OY

__.d
Carbon, MaU

(1)

0.08 0.10 0.12 0.12 0.12 0.16 0.16

(2)

Manganese, Mar (3) 0.60 0.90 1.20 1.20 1.40 1.65 1.65

------~--;--~;;~~ Sulphur, Max Max ' (5) (4) 0.025 0.50 0.025 0.50 0.025 0.50 0.025 0.50 0.025 0.50 0.025 0.025 0.60 0.60

Min (6) 0.02 0.02 0.02 0.02 0.02 0.02 0.02

8.3 Number ofBend Tests One sample for the bend test shall be taken from each lot of 50 tonnes of material or part thereof from each cast rolled and processed to the same thickness and condition. 8.3.1 Bend test~shall be carried out only if specified by the purchaser. 8.4 Bend Test The bend test shall be carried out in accordance with IS 1599. The axis of bend shall be in the direction of rolling. The bend test piece shall be in the stand being bent as specified in Table 3, without cracking on the outside of the bent portion. Table 3 Mechanical Properties (Clauses 8.2 and 8.4)
Grade Yield StWq Min MPa Tensile Strength, Mb8 MPa Elongation Percent on Gauge Length,Min A /L,=so 1=12.5 mm Lo=SO mmz mm Iv=20 mm Illkl?X4 Diameter Bend

NOTES

1 These steels may contain one or more microalloying elements such as niobium, titanium and vanadium up to a total of 0.20 percent maximum, or phosphorus up to 0.12 percent maximum. 2 Nitrogen content of steel shall not exceed 0.012 percent which shall be ensured by the manufacturer by occasional check analysis.

7.2 Product Analysis Permissible variations in the case of product analysis from the limits specified in Table 1 shall be as given in Table 2. Table 2 Permissible Variation for Product Analysis (Clause 7.2)
Constituent Permissible Variation.9 Over Specified Limit Percenf Max (2) 0.02 0.04 0.005 0.005

(1) Carbon Manganese Sulphur Silicon

%Y 3OOY 34OY 3aOY 420Y 490Y 55OY

2; 300 340 380 420 490 550

$2; 380 410 450 490 550 600

(2 26 24 22 20 16 12

156' 24 22 `20 18 14 10

6% 0:5t 0.5t 1t 1t 1r It'

NOTES 1 2 3 4 The yield stress values apply to lower yield strength. Lo is the original gauge length. W is the width of test piece. t is the thickness of test piece.

8 MECHANICAL PROPERTIES 8.1 Number of Tensile Tests One sample shall be taken from each lot of 50 tonnes of the material or a part thereof from each cast rolled and processed to the same thickness and condition.

8.5 Retest Should any of the test pieces first selected fail to pass any of the tests specified in this standard, two further samples shall be selected from the same lot

IS I4491 : 1997 for testing in respect of each failure. If any of the two additional samples fail to meet the requirement, the material represented by the test samples shall be deemed as not conforming to the standard. 9 SURFACE CONDITION AND FINISH 9.1 Surface Condition The condition of the surface of cold rolled steel sheet is not required to be the same for unexposed parts as it is for exposed parts. Surfacecondition of sheet for unexposed parts may contain pores, some slight pitting, small markings, light scratches and a light discoloration. The surface of sheet for exposed parts shall be reasonably free of these conditions. Unless otherwise agreed, ~only one side is inspected. 9.2 Surface Finish Cold rolled steel sheet is normally produced in a matt finish, dull in appearance, which is suitable for ordinary decorative painting but is not recommended for electroplating. 9.2.1 When cold rolled steel sheet is deformed during fabrication, localized areas may roughen to some degree and such affected portions of the part may require hand finishing to prepare the surface for the intended application. 10 FREEDOM FROM DEFECTS The finished material shall be free from laminations, surface flaws and other imperfections that are detrimental to the final product or to subsequent appropriate processing.
NOTE When the material is supplied in the form of coils, the degree or amount of surface defects are expected to be more than in cyt length sheets since the inspection of coils does not afford the same opportunity to reject the portion containing defects as with cut length. This shall be taken into account by the purchaser in his assessment of the material. The amount of defects liable for rejection shall be mutually agreed between the purchaser and the supplier.

11 DIMENSIONS TOLERANCES

AND

DIMENSI-ONAL

11.1 Unless otherwise agreed to between the manufacturer and the purchaser, standard thicknesses of cold rolled steel sheets and coils shall be as given below: Thicknessin mm = 0.18, 0.20, 0.22, 0.25, 0.28, 0.30, 0.32, 0.40, 0.45. 0.50, 0.55, 0.63, 0.80, 0.90, 1.00, 1.20,1.25,1.40,P.50,1.60,1.80 and 2.00 The following are the preferred sheets above 2.00 mm: 2.50,2.65,3.00,3.15,3.25,3.50 thicknesses and 4.00 for

11.2 Dimensional tolerances applicable to cold rolled steel sheet of high strength with improved formability shall be as given in Tables 4 to 10. 11.2.1 Dimensional tolerances for resquared material shall be as per mutual agreement between the manufacturer and the purchaser.

Table 4 Thickness Tolerances for Coils and Cut Lengths (Clause 11.2)
All dimensions in millimetres.
Specified Widths Thickness Tolerances Over and Under for Specified Thicknesses

Including 0.4 (1) Up to and including 1200 Over 1200 Up to and including 1 500 Over1 500 NOTES (2) 0.05 0.06

Up toand Including ;; 0.06 0.07

Up toand Up toand
Including ;; 0.08 0.09 Including ;; 0.09 0.10

Up toand Including ;; 0.10 0.11

Up toand Including ;; 0.12 9.13

Up toand Including ;; 0.14 0.15

Over 2.0 Up toand Including ;; 0.17 0.18

Over 2.5 Up toand Including Gi) 0.20 0.21

-

0.09

0.10

-0.11

0.13

0.15

0.18

0.20

0.23

1 The thickness tolerances for sheets in coil form are the same as for sheets supplied in cut lengths but in cases where welds are present, the tolerances shall be double those given over a length of 15 m in the vicinity of the weld. 2 Thickness is measured at any point on the sheet not less than 25 mm from a side edge. 3 For grades 34OY, 38OY, 42OY, 490Y and SOY, increase the off procedure.

thickness tolerancesby 10 percent by applying normal rounding
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1997 Table 6 Length Tolerances for Cut Lengths, not Resquared (Cluuse 11.2)
All dimensions Specified Lengths (1) Up to and including Over 3 000 up to and including 6 000 Over 6 000 3 000 in millimetres. Tolerance (2) +20 0 +30 0 +0.5 percent 0

Table 5 Width Tolerances for Coils and Cut Lengths, not Resquared (Clause 11.2) All dimensions in millimetres.
Specified (1) Up to and including Over 1200 up to and including l$OO Over 1500 1 200 Widths Tolerance (2) +5 0 -t-l 0 +9 0

x

length

Table 7 Camber Tolerances

for Coils and Cut Lengths, not Resquared (Clause 11.2)

CAMBER r, i

SIDE EDGE (CONCAVE SIDE)

Form (1) Coils Cut lengths NOTE - Camber with a straightedge. is the greatest deviation

Comber Tolerance (2) 20 mm in any 5 000 mm length 0.4 percent x length of a side edge from a straight line, the measurement being taken on the concave side

Table 8 Out-of-Square

Tolerance for Cut Lengths, not Resquared (Clause 11.2) FST RAIG'HT EDGE

/--SIDE

EDGE

Dimensions (1) All thicknesses and all sizes

Out-of-Square

Tolerance

(2) 1.0 percent x width

NOTE -- Out-of-square is the greatest deviation of an end edge from a straight line at right angles to a side and touching one corner, the measurement being taken as shown in this figure. It can also be measured as one-haif the difference between the durgonais of the GUI length sheet.

IS 14491: 1997 Table 9 Out-of-Square Tolerances for Resquared Sheet (Clauw 11.2) Alldimensions in millimetrea.
Specified Lengths (1) Specified Widlhs (2) Out-of-Square Tolerances 2

Up to and including 3 000

Up to and Including 1200 Over1200

Over 3 000

All widths

0 +3 0 +3 0

Table 10 Standard Flatness Tolerances for Cut Lengths (CZuuse11.2 )
All dimensions in millimetres.

Specified Thicknesses (1)

Specified Widths (2)

Flatness Tolerance (2

Up to and including 0.7 Over 0.7 up to and including 1.2

Up to and including 1200 Over 1200 up to and including 1500 Over 1500 Up to and including 1200 Over 1200 up to and including 1500 Over 1500 Up to and including 1200 Over 1200 up to and including 1500 Over 1500

27 33 18 23 29 15 19 26

Over 1.2

NO-ES 1 Maximum deviation from a flat horizontal surface. With the sheet lying under its own weight on a flat surface, the maximum distance between the lower surface of the sheet and the flat horizontal surface is the maximum deviation from flatness. 2 For grades 34OY, 3SOY, 42OY, 490Y and 55OY, increase the flatness tolerances by 25 percent.

12 COIL SIZE When cold rolled steel sheet is ordered in coils, a minimum inside diameter (ID) or range of acceptable inside diameters shall be specified. In addition, the maximum outside diameter (OD) and the maximum acceptable coil mass shall be specified. 13 PACKING Sheets and coils shall be securely packed in waterproof material and covered all over with steel

envelope and securely tied round with steel straps and preferably with wooden battens underneath to prevent the sheets from rusting and damage during transit. 14 MARKING Unless otherwise stated, the following minimum requirements for identifying the steel shall be legibly stencilled on the top sheet in each bundle
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1997 15.1 BIS Certification

and also shown on a tag attached to each bundle/ coil. name or identifying a) The manufacturer's brand; b) c) d) e) f) The grade designation; The order number; The product dimensions; The cast/coil number; and The mass.

Marking

The material may also be marked with the Standard Mark.
151.1 The use of the Standard Mark is governed by the provisions of Bureau oflndian Standards Act, 1986 and the Rules and Regulations made thereunder. The details of conditions under which the licence for the use of Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of Indian Standards.

ANNEX A
INFORMATION A-l TO BE SUPPLIED BY TIIE PURCHASER

To specify adequately the requirements of this standard, inquiries and orders shall include the following information:

g) h)

the application (see 5.2);

(name of part), if possible

a) b) the grade; Cl the dimensions of the product and thequantity required;

the number of this standard;

d)
9

whether skin passing is required (see 4.1); sheet is to be furnished oiled or not oiled (see 4.2); the report of the ladle analysis (see 7.1);

the report of the mechanical properties (see 8); I) the type of finish (see 9.2); and k) limitations on masses and dimensions of individual coils and bundles, if applicable (see 12).
NOTE-A typical ordering description is as follows: Indian Standard number. cold rolled steel sheet, grade 42OY, 1 x 800 x 1800 mm, 40 600 kg for part No. 654.' ;;\utomobile seat rail, oiled, furnish report of ladle analysis and tensile test, maxi&m mass 4 000 kg.

e>whether

6
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